The Synaptonemal complex component C(2)M regulates meiotic crossing over in Drosophila.
The synaptonemal complex (SC) is a proteinaceous structure that forms between homologously paired meiotic chromosomes. Previous studies have suggested that the SC is required for meiotic crossing over in Drosophila. However, only one component of this structure, C(3)G, has been identified in Drosophila. Mutations in c(2)M cause a reduced frequency of meiotic crossing over due, in part, to how recombination events are resolved. Cytological evidence suggests that C(2)M is a component of the SC and is required for the assembly of C(3)G (a putative transverse filament of the SC) along the chromosomes. Additionally, C(2)M localizes along the chromosomes in the absence of C(3)G. Despite having a defect in C(3)G localization, c(2)M mutants unexpectedly affect crossing over less severely than a c(3)G mutant. There is virtually no crossing over in a c(3)G mutant, but c(2)M or c(2)M; c(3)G double mutants produce a substantial number of crossovers. The appearance of C(3)G-independent crossovers in c(2)M mutants suggests that C(2)M prevents recombination in the absence of complete SC formation. We have identified a new Drosophila SC component, C(2)M, that promotes the formation of crossovers. Furthermore, the appearance of C(3)G-independent crossovers in c(2)M mutants suggests a novel role in preventing recombination in the absence of complete SC.